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Guideline Status 

This is the current release of the guideline. 

This guideline meets NGC's 2013 (revised) inclusion criteria. 


Recommendations 

Major Recommendations 

Definitions of the strength of evidence (High, Moderate, Low, and Very low) are provided at the end of 
the "Major Recommendations" field. 

Intervention Recommendations for Delivery of the Core Components of Cardiac Rehabilitation fCRI in Low- 

Resource Setting, with Level of Evidence 

Exercise 

Programmes of exercise should, wherever feasible, be offered to all subjects recovering from 
major coronary heart disease (CHD) events. (World Health Organization, 2003; Antunes-Correa 
et al., 2012; Chan, Tang, & Jones, 2008; Digenio et al., 1991; Ghashghaei et al., 2012; Sadeghi 
et al., 2012; Sadeghi, Ghashghaei, & Rouhafza, 2012; Sadeghi et al, 2013; Sadeghi et al., 

2015; Shabani et al, 2010; Soleimani et al., 2008) (Low-income and middle-income countries 
[LMICs]—low quality of evidence) 

The frequency goal should be to conduct exercise training on at least 3 days but preferably on 
most days of the week. (Consensus based) 

If an exercise electrocardiogram (ECG) has been conducted prior to exercise, the heart rate 
during exercise should be kept below the symptomatic threshold. If no exercise ECG has been 
possible then the presence of chest pain induced by exercise and relieved by rest or 







nitroglycerin warrants evaluation prior to initiating exercise at intensities at or above this 
intensity. Without an exercise ECG, the recommended exercise training intensity should be in 
the light and moderate ranges. (Consensus based) 

The duration of aerobic exercise training would depend on the patient's initial functional 
capacity and progression in the programme and might start with a 10-min bout of aerobic 
exercise and gradually progress to 60 min per session at a rate of about 10% to 20% in 
duration per week. Warm-up and cool-down activities would precede and follow the aerobic 
exercise bout. (Consensus based) 

Patients at lower risk or who have completed a period of supervised rehabilitation can be 
promoted to exercise safely in a home-based or community setting. Supervised exercise setting 
is for high-risk patients. (Haddadzadeh et al., 2011; Servantes et al., 2012) (LMICs—low quality 
of evidence) 

Walking is the preferred mode of exercise, as it is no-cost. However, non-weight-bearing 
exercise is recommended for patients with musculoskeletal pain or limitations. This should be 
augmented with resistance training where possible. (Consensus based) 

Diet 

Fruits and Vegetables 

Consumed in abundance as affordable, particularly locally grown fruits and vegetables. At least 
400 g/day (i.e., five portions), but ideally double this. There should be a greater intake of 
vegetables than fruit. (Dauchet, Amouyel, & Dallongeville, 2005; Dauchet et al., 2006) (High- 
income countries [HIC]—high quality of evidence) Having a variety of different coloured fruit 
and/or vegetables daily will aid a diverse micronutrient intake. A maximum of one glass (150 
mL) of fruit juice each day. (Consensus based) 

Whole Grains and Fibre 

Should be incorporated into the diet in the least refined and highest fibre form. (Pereira et al., 
2004) (HICs—moderate quality of evidence) 

Refined starches and sugars along with sugar-sweetened beverages should be limited. (Malik et 
al., 2010) (HICs —moderate quality of evidence) 

Dietary Fat 

The primary source of fat should be an unsaturated fat (olive oil, sunflower oil, canola/rapeseed 
oil) replacing saturated fat (lard, butter) where possible. (Hooper et al., 2012; Mozaffarian, 
Micha, & Wallace, 2010) Trans fatty acids (partially hydrogenated fat) should be avoided. (HICs 
— high quality of evidence) 

Salt 

Less than 5 g salt/2000 mg sodium per day. (World Health Organization, 2012) Reduction of 
processed, smoked, cured, bread and cereal products will aid achievement. (HICs —high quality 
of evidence) 

Protein 

Use fish, poultry, nuts and legumes as an alternative to fatty red or processed meats. For those 
living in coastal areas, eating fish caught locally may be more affordable. (Consensus based) 

Dairy Products 

These are non-essential although can be useful sources of protein or calcium for some; there is 
no benefit from a high intake. (Consensus based) 

Vitamin and Mineral Supplements 

Not required if a balanced diet is consumed, unless indicated by other conditions. (Consensus 
based) 

Patients with Raised Low-Density Lipoprotein Cholesterol (LDL-C) 

The incorporation of stanol and sterol ester products can be encouraged in the correct dose. 
(Talati et al., 2010) (HICs—moderate quality of evidence) 



Tobacco 

Psychological Interventions 

For all patients: brief advice from trained health professional or physician: Brief opportunistic 
advice consists of up to 30 min of discussion with patients aimed at prompting a quit attempt 
and in some cases enhancing chances of the success of that quit attempt. It can be provided by 
a physician, nurse or trained health personnel at the CR facility. It may include advice to stop, 
providing information about the health consequences of smoking, how the different components 
of cigarette smoke cause harm, the benefits of quitting, advice on methods of quitting and in 
some cases offer of further support. (Kumar, Sarma, & Thankappan, 2012) (LMICs —high quality 
of evidence) 

Pharmacological Interventions Where Available: Non-physician Based 
Nicotine Replacement Therapy (NRTI 

NRT products are recommended for all smokers and smokeless tobacco users with stable 
cardiovascular disease and those who have suffered an acute event on hospital discharge. 

(Stead et al., 2012; Woolf et al., 2012) Those with unstable disease should be assessed by a 
cardiologist prior to NRT use. (HICs—high quality of evidence) 

Pharmacological Interventions Options for Physicians: Based on Availability, Affordability and 
Individual Patient Profile 

Where a physician and the medications are available and affordable, patients should be offered 
bupropion, cytisine or varenicline. (Jorenby, 2002; Jorenby et al., 2006; Etter, 2006; West et al., 
2011) (HICs—moderate quality of evidence) 

Body Weight/Composition 

All patients with established CHD should have serial (e.g., every 6 months) monitoring of body 
mass index (BMI) and waist circumference. (Consensus based) 

In individuals who are overweight (BMI>25) or obese (BMI>30), a combination of weight loss, 
dietary changes and physical activity is recommended. (Sadeghi, Ghashghaei, & Rouhafza, 

2012; Sarrafzadegan et al., "Gender differences," 2008) (LMICs—moderate quality of evidence) 
Education 

Patient education should be personalised, led by trained staff, with regular contact between 
staff and patients. It should be delivered in individual and/or group settings and if possible, 
include family members and caregivers. Patient's specific health goals should be discussed. 
(Consensus based) 

The aim of education should be to influence health beliefs, to elicit positive emotions, to 
increase optimism about the possibility of change and to heighten the salience of personal 
experience or other evidence supporting self-efficacy. Consensus based) 

In addition to education on physical activity, risk factor control, smoking cessation and drug 
treatment (where feasible), dietary education should be given in terms of food not nutrients, at 
an appropriate level, in order to facilitate informed healthy choices. Advice should be adapted to 
meet the specific needs of the patient in the context of his/her family, taking into account 
factors such as age, culture and lifestyle. For maximum benefit, any targets should be realistic 
for the longer-term to ensure life-long maintenance. (Consensus based) 

Mental Health 

Where CR programmes have access to healthcare professionals capable of: (1) undertaking 
diagnostic interviews for depression and (2) providing collaborative, stepped depression 
treatment for those with a positive diagnosis, patients should be screened for depression. 
(Consensus based) 

Patients who receive a positive depression diagnosis should be encouraged to adhere to CR to 
achieve the mental health benefits. (Dehdari et al., 2007; Kulcu et al., 2007; Poortaghi et al., 
2011) (LMICs—moderate quality of evidence) 

Depression treatment with antidepressants and/or psychotherapy should be based on patient 
preference and availability. Response to therapy should be monitored, and stepped where 
inadequate symptom reduction is achieved. (Davidson et al., 2013) (HICs—moderate quality of 



evidence) 

Treatment should be communicated with the CR team. (Consensus based) 


CR programmes should offer stress management, where a trained healthcare provider is 
available. (Whalley et al., 2011) (HICs—moderate quality of evidence) 

Return to Work 

All CR patients should undergo assessment of occupational type, employment status and 
desired occupational status. (Consensus based) 

Patients with physically demanding occupations or jobs involving public safety should undergo 
risk evaluation prior to return to work. Where available, treadmill testing is recommended as 
the modality of choice for exercise assessment, to ascertain ischaemic threshold, and electrical 
instability. The 6-min walk test is a viable alternative where resources do not permit treadmill 
testing. (Consensus based) 

Low-risk individuals are those with no angina symptoms and with good functional status (able 
to perform >7 metabolic equivalents [NETS] of work). These patients can return to work within 
2 weeks of their event, preferably with some initial CR programming and a plan for ongoing 
contact and support. (Kovoor et al., 2006) (HICs—moderate quality of evidence) 

Lipids 

All patients with established CHD should have baseline and subsequent (e.g., every 3-6 
months) on treatment lipid profile assessments where available. (Consensus based) 

A combination of lifestyle modifications (including dietary changes and physical activity) and 
pharmacotherapy (where available and affordable) is recommended for all patients. 
(Sarrafzadegan et al., "Gender differences," 2008; Sarrafzadegan et al., "Changes," 2008) 
(LMICs —moderate quality of evidence) 

Statin therapy, unless contraindicated (in patients with known allergic reactions to statins, 
active liver disease, as well as in pregnant and lactating women), is warranted for all patients 
with established CHD, regardless of capacity to test for baseline lipid levels. Absence of blood 
draw should not be a barrier to prescription of statins. Type and dose of statin is dependent on 
region/country-specific cost-effectiveness analysis, availability and affordability. Ideally, this 
should be titrated to achieve a target LDL-C of <70 mg/dL (Expert Dyslipidemia Panel of the 
International Atherosclerosis Society Panel members, 2014), or to achieve >50% reduction in 
baseline LDL-C. (Lopez-Jimenez et al., 2014) (HICs—high quality of evidence) 

Hypertension Control 

All people who have CHD and heart failure are recommended to have blood pressure (BP) 
assessed at initial CR sessions. Where feasible, multiple BP readings including out of office BP 
readings (readings in community settings, pharmacies, home) should be used to supplement 
readings performed in CR sessions. People with high readings assessed in a quiet, comfortable 
environment (i.e., >140/90 mm Hg) at two or more visits can be diagnosed with hypertension, 
while hypertensive urgencies and emergencies are diagnosed immediately. People on treatment 
for hypertension with BP readings <140/90 mm Hg are also considered to have hypertension. 
(Gee et al., 2014) (HICs —moderate quality of evidence) 

Lifestyle behaviour advice for people with hypertension as outlined previously in this document 
is a core aspect of hypertension management. (Sarrafzadegan et al., "Gender differences," 
2008; Sarrafzadegan et al., "Changes," 2008) (LMICs—moderate quality of evidence) 

Where available, antihypertensive medications, outlined in the cardioprotective point below 
should be used in specific clinical circumstances (e.g., angiotensin-converting enzyme [ACE] 
inhibitors in heart failure) (see point 10 below). 

Achieving the target BP (<140/90 mm Hg) should be the primary clinical focus (Dasgupta et al., 
2014; Mancia et al., 2013; Sanchez et al., 2009; Fleg et al., 2013). Diuretic is often the most 
affordable and accessible antihypertensive medication. BP control generally requires more than 
one drug and when three or more drugs are required, barring contraindication, one should be a 
diuretic. (Dasgupta et al., 2014; Mancia et al., 2013; Sanchez et al., 2009; Weber et al., 2014; 
National Clinical Guidelines Centre, 2004; Rosendorff et al., 2015) (HICs—moderate quality of 
evidence) 

In people with heart failure, an aldosterone antagonist is indicated where available and 



affordable. (Dasgupta et al., 2014; Mancia et al., 2013; Sanchez et al., 2009; Weber et al., 

2014; Rosendorff et al., 2015) (HICs—moderate quality of evidence) 

In people with heart failure, non-dihydropyridine calcium channel blockers should not be used. 
(Dasgupta et al., 2014; Mancia et al., 2013; Sanchez et al., 2009; Weber et al., 2014; 

Rosendorff et al., 2015) (HICs—moderate quality of evidence) 

In people with CHD, hypotension and reducing diastolic pressure below 60 mm Hg should be 
avoided. Therefore, short-acting potent oral agents like nifedipine capsules should not be used. 
(Dasgupta et al., 2014; Fleg et al., 2013; Rosendorff et al., 2015; Furberg, Psaty, & Meyer, 

1995; Rosendorff et al., 2007) (HICs—moderate quality of evidence) 

Cardioprotective Therapies 

Access to cardioprotective therapies can be limited in LMICs. The recommendations below are only 
pertinent to regions where these medications are available, affordable and accessible. Unless there 
is a specific contraindication, history of allergy or definite history of intolerance, the following 
cardioprotective medications should be prescribed universally in specific scenarios as described 
below: 

Antiplatelet Therapy 

Low-dose aspirin in doses from 75 to 150 mg a day is recommended for all patients with a 
history of CHD, including those who have been revascularised. (Antithrombotic Trialists' 
Collaboration, 2002) (HICs —moderate level of evidence) 

Higher doses of aspirin have not demonstrated greater clinical benefit, and they increase 
the risk for gastrointestinal bleeding or ulcers. For patients intolerant or allergic to aspirin, 
clopidogrel at a dose of 75 mg a day can be used. (Antithrombotic Trialists' Collaboration, 
2002) (HICs—moderate level of evidence) 

Dual antiplatelet therapy (aspirin plus clopidogrel or equivalent) is indicated in patients 
undergoing percutaneous coronary revascularisation with stents and is recommended for 1 
year if they received a drug-eluting stent or for at least 3 months if they received a bare 
metal stent. (Ferreira-Gonzalez et al., 2012) (HICs—moderate quality of evidence) 

Dual antiplatelet therapy is also recommended in patients with a history of recurrent 
coronary events despite appropriate medical therapy including aspirin. (Consensus based) 
ACE Inhibitors 

ACE inhibitors are recommended in all patients with type 1 or type 2 diabetes mellitus, in 
patients with a left ventricular ejection fraction of <40% even in the absence of coronary or 
atherosclerotic vascular disease, and in patients with a recent anterior myocardial 
infarction. (Smith et al., 2011) (HICs—moderate level of evidence) 

Angiotensin receptor blockers should also be considered. (Pfeffer et al., 2003) (HICs — 
moderate level of evidence) 
p-Blockers 

(3-Blockers are indicated in all patients after an ST elevation or non-ST elevation myocardial 
infarction, in patients with documented ischaemia or clinical angina, and in patients with a left 
ventricular ejection fraction below 40%, even in the absence of coronary disease. (Smith et al., 
2011) (HICs—high level of evidence) 

Statins 

Statins are recommended in every patient with CHD regardless of pre-CR lipid values. Further 
details on the use of lipid-lowering therapy are provided in point 8 above. 

Patient education and counselling shall be provided to optimise patient medication adherence. 
(Schedibauer, Davies, & Fahey, 2010) (HICs—high level of evidence) 

Definitions 


Grading of Recommendations Assessment, Development and Evaluation (GRADE) Definitions of Quality of 
Evidence 



High 

The panel is very confident that the true effect lies close to that of the estimate of the 

Moderate 

effect. 

The panel is moderately confident in the effect estimate. The true effect is likely to be 
close to the estimate of the effect, but there is a possibility that it is substantially 
different. 

Low 

The panel's confidence in the effect estimate is limited. The true effect may be 
substantially different from the estimate of the effect. 

Very low 

The panel has very little confidence in the effect estimate. The true effect is likely to be 
substantially different from the estimate of effect. 


Clinical Algorithnn(s) 

None provided 


Scope 


Disease/Condition(s) 

Cardiovascular disease (coronary heart disease [CHD] or heart failure) 


Guideline Category 

Counseling 
Management 
Prevention 
Rehabilitation 
Risk Assessment 


Clinical Specialty 

Cardiology 
Family Practice 
Internal Medicine 
Nutrition 

Intended Users 

Advanced Practice Nurses 
Allied Health Personnel 
Dietitians 

Health Care Providers 
Nurses 


Physical Therapists 









Physician Assistants 


Physicians 

Psychologists/Non-physician Behavioral Health Clinicians 
Public Health Departments 


Guideline Objective(s) 

To develop practical, evidence-based recommendations on how to deliver each of the core components of 
cardiac rehabilitation, namely (1) initial assessment; (2) lifestyle risk factor management (i.e., physical 
activity, diet, tobacco, and mental health); (3) medical risk factor management (e.g., lipid control, blood 
pressure control); (4) education for self-management; (5) return to work; and (6) outcome assessment 


Target Population 

Adults with coronary heart disease (CHD) or heart failure in low- or middle-income countries 


Interventions and Practices Considered 

1. Exercise program 

2. Dietary interventions 

• Fruit and vegetable intake 

• Whole grains and fibre intake 

• Dietary fat intake 

• Reduced salt intake 

• Protein intake 

• Dairy products intake 

• Vitamin and mineral supplements 

• Stand and sterol ester products 

3. Interventions to reduce tobacco consumption 

• Psychological interventions 

• Nicotine replacement therapy 

• Bupropion 

• Cytisine 

• Varenicline 

4. Monitoring of body mass index (BMI) and waist circumference and interventions for overweight 

5. Patient education on physical activity, risk factor control, smoking cessation, drug treatment, and 
diet 

6. Assessment for and treatment of depression, including drug therapy, counselling, and stress control 

7. Assessment of ability to return to work 

8. Lipid profile assessment and treatment of abnormal lipid profile (lifestyle modifications, statin 
therapy) 

9. Blood pressure assessment and hypertension control 

• Lifestyle behaviour advice 

• Diuretics 

• Aldosterone antagonist 

• Non-dihydropyridine calcium channel blockers (not recommended) 

• Nifedipine (not recommended) 

10. Cardioprotective therapies 

• Antiplatelet therapy (low-dose aspirin, clopidogrel, or aspirin plus clopidogrel) 

• Angiotensin-converting enzyme (ACE) inhibitors 



• Angiotensin receptor blockers 

• (3-biockers 

• Statins 

• Patient education and counseling on medication adherence 


Major Outcomes Considered 

• Functionai capacity 

• Tobacco abstention 

• Dietary habits 

• Body mass index 

• Level of total cholesterol, low-density lipoprotein (LDL)-cholesterol and triglycerides 

• Changes in blood pressure 

• Depressive symptoms 

• Unplanned hospitalization 

• Health-related quality of life (QOL) 


Methodology 

Methods Used to Collect/Select the Evidence 

Hand-searches of Published Literature (Primary Sources) 
Hand-searches of Published Literature (Secondary Sources) 
Searches of Electronic Databases 


Description of Methods Used to Collect/Select the Evidence 

Middle-Income Countries (Mies’) Literature Review 

The development of the consensus statement began with a review of the literature, with an eye to 
identifying low-cost approaches to delivering the core components of cardiac rehabilitation (CR) in middle- 
income countries (MICs). With regard to patient population, the statement pertains to adults with 
coronary heart disease (CHD) or heart failure. 

A comprehensive search was conducted starting on March 1, 2014. Medline and Excerpta Medica Database 
(EMBASE) were searched using a main strategy for CR in low- and middle-income countries (MICs) and 9 
sub-search strategies including CR models and core CR components (e.g., physical activity/exercise, 
psychological therapy, nutrition, blood pressure). Additionally, Google Scholar, World Health Organization 
(WHO) publications, and the authors' personal collections of journal articles and references from key 
articles were used. Studies and conference abstracts published in the English language were searched. No 
year of publication restriction was imposed. Case studies and editorials were not included. The main 
terms that were searched included CR, heart diseases, cardiac procedures, CR components and associated 
terms, with low-income countries and middle-income countries as a term as well as each individual 
country. Overall, 1417 citations were identified, and 25 studies from MICs were ultimately included. 


Number of Source Documents 


There are 53 documents supporting the recommendations. 



Methods Used to Assess the Quality and Strength of the Evidence 

Weighting According to a Rating Scheme (Scheme Given) 


Rating Scheme for the Strength of the Evidence 

Grading of Recommendations Assessment, Development and Evaluation (GRADEI Definitions of Quality of 

Evidence 


High 

The Committee is very confident that the true effect lies close to that of the estimate of 
the effect. 

Moderate 

The Committee is moderately confident in the effect estimate. The true effect is likely to 
be close to the estimate of the effect, but there is a possibility that it is substantially 
different. 

Low 

The Committee's confidence in the effect estimate is limited. The true effect may be 
substantially different from the estimate of the effect. 

Very low 

The Committee has very little confidence in the effect estimate. The true effect is likely to 
be substantially different from the estimate of effect. 


Methods Used to Analyze the Evidence 

Review of Published Meta-Analyses 
Systematic Review with Evidence Tables 


Description of the Methods Used to Analyze the Evidence 

Using a modified Grading Recommendations Assessment, Development and Evaluation (GRADE) approach, 
the level of evidence for each of the recommendations was ascertained. If no evidence from low- and 
middle-income countries (LMICs) existed, evidence from high-income countries was considered. If this 
was not available, a consensus process was undertaken. 


Methods Used to Formulate the Recommendations 

Expert Consensus 


Description of Methods Used to Formulate the Recommendations 

statement Development 

Two International Council of Cardiovascular Prevention and Rehabilitation (ICCPR) members were selected 
by the Executive to co-chair the primary writing panel for the consensus statement. 

The co-chairs developed an outline and the process, and consulted with the ICCPR, World Health 
Organization (WHO) and the World Heart Federation to: 

Review the statement development process 

Request suggestions for the composition of the primary and advisory writing panels to ensure 
representation from major regions of the world and content expertise 
Solicit input on the statement outline 
Consider knowledge translation 

The writing panels were populated, with each author on the primary writing panel assigned a core 










component of cardiac rehabilitation (CR). As per the ICCPR Charter, these components include health 
behavior and education interventions of physical activity and exercise, nutrition, psychological health, and 
smoking cessation. Secondary prevention including blood pressure and cholesterol management and the 
prescription of cardio-protective medication also forms an integral part of CR. Finally, attention to cost, 
affordability and return-to-work are of particular importance to CR in middle-income countries (MICs) and 
hence section authors were also assigned in these domains. 

Recommendation Development 

Each section author developed recommendations related to their core component. Corresponding citations 
from low-income and middle-income countries (LMICs) were provided to support the recommendations 
where available, based on the results of the literature review. For recommendations where there was no 
LMIC evidence available, evidence from high-income countries (FlICs) was considered. Using a modified 
Grading Recommendations Assessment, Development and Evaluation (GRADE) approach, the level of 
evidence for each of the recommendations was ascertained. If no evidence existed, a consensus process 
was undertaken. 

First the drafted recommendations were circulated to all primary writing panel members, who were asked 
to rate each recommendation on a 7-point Likert scale in terms of scientific acceptability, feasibility and 
importance, as well as overall. There was also a request for comments. The ratings and comments were 
collated, and each section author was invited to revise their recommendations accordingly. 

Next, the revised recommendations were discussed via two web conferences by all primary writing panel 
members until consensus was reached. There was also a discussion of whether there were any 
recommendations that should be added. 


Rating Scheme for the Strength of the Recommendations 

Not applicable 


Cost Analysis 

Cardiac Rehabilitation fCRI Cost and Affordability 

For CR to be implemented in low-resource settings, financial resources must be considered. With data 
largely from high-income countries (FlICs), CR has been demonstrated to be both effective and cost- 
effective. But what about other resource settings? In 2013, health expenditures accounted for 11.9% of 
gross domestic product in FlICs but only 5.8% in middle-income countries (MICs) and 6.4% in low-income 
countries (LICs); in the same year, per capita health expenditures in low-income countries were US$37 
(hence these countries are not a focus for the recommendations herein) and US$256 in MICs. 

A recent publication has examined the costs and cost-effectiveness of CR in MICs suggesting that, as of 
2015, there have been three publications with CR cost data, all from seven Latin American MICs, with 
another two publications from Latin American upper-MICs on the cost-effectiveness of CR. With CR 
programmes based on the typical supervised CR model in the USA (three times per week with telemetry; 
please note CR models delivered in other FlICs, however, cost less), the mean 3-month CR programme 
cost data for the seven Latin American MICs was approximately US$360 to the public healthcare system. 
The cost-effectiveness of CR was estimated to be US$18,050 per life-year gained and US$22,560 per 
quality-adjusted life-year in Brazil and US$3156 per life-year gained and US$998 per quality-adjusted life- 
year in Colombia. According to the World Flealth Organization (WFIO), CR in Brazil can be considered cost- 
effective at between one and three times the gross domestic product (US$11,200 in 2013) and highly 
cost-effective in Colombia at less than gross domestic product (US$7830 in 2013). 

While CR may be considered cost-effective in the two Latin American upper-MICs, the mean cost fora 3- 
month USA-model CR programme to the public healthcare system in the seven MICs of approximately 
US$360 is 61% of the 2013 mean healthcare expenditure of US$590 in the same seven countries. For this 



reason, it is inoperative that a lower-cost approach to CR be developed, implemented and tested, as is 
outlined in the abridged version of the guideline (see the "Availability of Companion Documents" field). 


Method of Guideline Validation 

Internal Peer Review 


Description of Method of Guideline Validation 

The consensus statement was independently reviewed by the advisory panel. It was also externally peer- 
reviewed through Heart and Progress in Cardiovascular Diseases. Comments were considered by the 
primary writing panel and revisions made accordingly. 


Evidence Supporting the Recommendations 


References Supporting the Recommendations 


Antithrombotic Trialists' Collaboration. Collaborative meta-analysis of randomised trials of antiplatelet 
therapy for prevention of death, myocardial infarction, and stroke in high risk patients. BMJ. 2002 Jan 
12;324(7329):71-86. PubMed 


Antunes-Correa LM, Kanamura BY, Melo RC, Nobre TS, Ueno LM, Franco FG, Roveda F, Braga AM, 
Rondon MU, Brum PC, Barretto AC, Middlekauff FIR, Negrao CE. Exercise training improves 
neurovascular control and functional capacity in heart failure patients regardless of age. Eur J Prev 
Cardiol. 2012 Aug;19(4):822-9. PubMed 


Chan C, Tang D, Jones A. Clinical outcomes of a cardiac rehabilitation and maintenance program for 
Chinese patients with congestive heart failure. Disabil Rehabil. 2008;30(17): 1245-53. PubMed 


Dasgupta K, Quinn RR, Zarnke KB, Rabi DM, Ravani P, Daskalopoulou SS, Rabkin SW, Trudeau L, 
Feldman RD, Cloutier L, Prebtani A, Flerman RJ, Bacon SL, Gilbert RE, Ruzicka M, McKay DW, Campbell 
TS, Grover S, Flonos G, Schiffrin EL, Belli P, Wilson TW, Lindsay P, Flill MD, Coutts SB, Gubitz G, Gelfer 
M, VallA©e M, Prasad GV, Lebel M, McLean D, Arnold JM, Moe GW, Flowlett JG, Boulanger JM, 

Larochelle P, Leiter LA, Jones C, Ogilvie RI, Woo V, Kaczorowski J, Burns KD, Petrella RJ, Fliremath S, 
Milot A, Stone JA, Drouin D, Lavoie KL, Lamarre-Cliche M, Tremblay G, Flamet P, Fodor G, Carruthers 
SG, Pylypchuk GB, Burgess E, Lewanczuk R, Dresser GK, Penner SB, Flegele RA, McFarlane PA, Khara M, 
Pipe A, Oh P, Selby P, Sharma M, Reid DJ, Tobe SW, Padwal RS, Poirier L, Canadian Flypertension 
Education Program. The 2014 Canadian Flypertension Education Program recommendations for blood 
pressure measurement, diagnosis, assessment of risk, prevention, and treatment of hypertension. Can 
J Cardiol. 2014 May;30(5):485-501. PubMed 


Dauchet L, Amouyel P, Dallongeville J. Fruit and vegetable consumption and risk of stroke: a meta¬ 
analysis of cohort studies. Neurology. 2005 Oct 25;65(8):1193-7. PubMed 


Dauchet L, Amouyel P, Flercberg S, Dallongeville J. Fruit and vegetable consumption and risk of 
coronary heart disease: a meta-analysis of cohort studies. J Nutr. 2006 Oct;136(10):2588-93. PubMed 


Davidson KW, Bigger JT, Burg MM, Carney RM, Chaplin WF, Czajkowski S, Dornelas E, Duer-Flefele J, 
Frasure-Smith N, Freedland KE, Flaas DC, Jaffe AS, Ladapo JA, Lesperance F, Medina V, Newman JD, 
Osorio GA, Parsons F, Schwartz JE, Shaffer JA, Shapiro PA, Sheps DS, Vaccarino V, Whang W, Ye S. 
Centralized, stepped, patient preference-based treatment for patients with post-acute coronary 
syndrome depression: CODIACS vanguard randomized controlled trial. JAMA Intern Med. 2013 Jun 
10;173(11):997-1004. PubMed 









Dehdari T, Heidarnia A, Ramezankhani A, et al. Effects of phase III cardiac rehabilitation programs on 
anxiety and quality of life in anxious patients after coronary artery bypass surgery. J Tehran Heart 
Cent. 2007;2:207-12. 


Digenio AG, Sim JG, Krige K, Stewart A, Morris R, Dowdeswell RJ, Padayachee GN. The Johannesburg 
cardiac rehabilitation programme. S Afr Med J. 1991 Feb 16;79(4): 183-7. PubMed 


EtterJF. Cytisine for smoking cessation: a literature review and a meta-analysis. Arch Intern Med. 2006 
Aug 14;166(15):1553-9. PubMed 


Expert Dyslipidemia Panel of the International Atherosclerosis Society Panel members. An International 
Atherosclerosis Society Position Paper: global recommendations for the management of dyslipidemia-- 
full report. J Clin Lipidol. 2014 Jan-Feb;8(l):29-60. PubMed 


Ferreira-GonzAilez I, Marsal JR, Ribera A, Permanyer-Miralda G, GarcAa-Del Blanco B, MartA G, Cascant 
P, Masotti-Centol M, Carrillo X, Mauri J, Batalla N, Larrousse E, MartAn E, Serra A, Rumoroso JR, Ruiz- 
SalmerA^n R, de la Torre JM, Cequier A, GA^mez-Hospital JA, Alfonso F, MartAn-Yuste V, SabatA " M, 
GarcAa-Dorado D. Double antiplatelet therapy after drug-eluting stent implantation: risk associated 
with discontinuation within the first year. J Am Coll Cardiol. 2012 Oct 09;60(15): 1333-9. PubMed 


Fleg JL, Forman DE, Berra K, Bittner V, Blumenthal JA, Chen MA, Cheng S, Kitzman DW, Maurer MS, 
Rich MW, Shen WK, Williams MA, Zieman SJ. Secondary prevention of atherosclerotic cardiovascular 
disease in older adults: a scientific statement from the American Heart Association. Circulation. 2013 
Nov 26;128(22):2422-46. PubMed 


Furberg CD, Psaty BM, Meyer JV. Nifedipine. Dose-related increase in mortality in patients with 
coronary heart disease. Circulation. 1995 Sep 1;92(5):1326-31. PubMed 


Gee ME, Campbell N, Sarrafzadegan N, Jafar T, Khalsa TK, Mangat B, Poulter N, Prabhakaran D, 

Sonkodi S, Whelton PK, Woodward M, Zhang XH. Standards for the uniform reporting of hypertension in 
adults using population survey data: recommendations from the World Hypertension League Expert 
Committee. J Clin Hypertens (Greenwich). 2014 Nov;16(ll):773-81. PubMed 


Ghashghaei FE, Sadeghi M, Rabiei K, Roohafza H, Sarrafzadegan N. Gender differences in risk factors of 
obese patients after cardiac rehabilitation program. Iran J Nurs Midwifery Res. 2012 Jul;17(5):381-5. 
PubMed 


Haddadzadeh MH, Maiya AG, Padmakumar R, Shad B, Mirbolouk F. Effect of exercise-based cardiac 
rehabilitation on ejection fraction in coronary artery disease patients: a randomized controlled trial. 
Heart Views. 2011 Apr;12(2):51-7. PubMed 


Hooper L, Summerbell CD, Thompson R, Sills D, Roberts FG, Moore HJ, Davey Smith G. Reduced or 
modified dietary fat for preventing cardiovascular disease. Cochrane Database Syst Rev. 
2012;5:CD002137. PubMed 


Jorenby D. Clinical efficacy of bupropion in the management of smoking cessation. Drugs. 2002;62 
SuppI 2:25-35. PubMed 


Jorenby DE, Hays JT, Rigotti NA, Azoulay S, Watsky EJ, Williams KE, Billing CB, Gong J, Reeves KR, 
Varenicline Phase 3 Study Group. Efficacy of varenicline, an alpha4beta2 nicotinic acetylcholine receptor 
partial agonist, vs placebo or sustained-release bupropion for smoking cessation: a randomized 
controlled trial. JAMA. 2006 Jul 05;296(l):56-63. PubMed 


Kovoor P, Lee AK, Carrozzi F, Wiseman V, Byth K, Zecchin R, Dickson C, King M, Hall J, Ross DL, Uther 


















JB, Denniss AR. Return to full normal activities including work at two weeks after acute myocardial 
infarction. Am J Cardiol. 2006 Apr 01;97(7):952-8. PubMed 


Kulcu DG, Kurtals Y, Tur BS, GAV4lec S, Seckin B. The effect of cardiac rehabilitation on quality of life, 
anxiety and depression in patients with congestive heart failure. A randomized controlled trial, short¬ 
term results. Eura Medicophys. 2007 Dec;43(4):489-97. PubMed 


Kumar MS, Sarma PS, Thankappan KR. Community-based group intervention for tobacco cessation in 
rural Tamil Nadu, India: a cluster randomized trial. J Subst Abuse Treat. 2012 Jul;43(l):53-60. 


Lopez-Jimenez F, Simha V, Thomas RJ, Allison TG, Basu A, Fernandes R, Flurst RT, Kopecky SL, Kullo IJ, 
Mulvagh SL, Thompson WG, Trejo-Gutierrez JF, Wright RS. A summary and critical assessment of the 
2013 ACC/AFIA guideline on the treatment of blood cholesterol to reduce atherosclerotic cardiovascular 
disease risk in adults: Filling the gaps. Mayo Clin Proc. 2014 Sep;89(9): 1257-78. PubMed 


Malik VS, Popkin BM, Bray GA, DesprA©s JP, Hu FB. Sugar-sweetened beverages, obesity, type 2 
diabetes mellitus, and cardiovascular disease risk. Circulation. 2010 Mar 23;121(ll):1356-64. PubMed 


Mancia G, Fagard R, Narkiewicz K, RedA^n J, Zanchetti A, BA^hm M, Christiaens T, Cifkova R, De Backer 
G, Dominiczak A, Galderisi M, Grobbee DE, Jaarsma T, Kirchhof P, Kjeldsen SE, Laurent S, Manolis AJ, 
Nilsson PM, Ruilope LM, Schmieder RE, Sirnes PA, Sleight P, Viigimaa M, Waeber B, Zannad F, Task 
Force Members. 2013 ESH/ESC Guidelines for the management of arterial hypertension: the Task Force 
for the management of arterial hypertension of the European Society of Hypertension (ESH) and of the 
European Society of Cardiology (ESC). J Hypertens. 2013 Jul;31(7):1281-357. PubMed 


Mozaffarian D, Micha R, Wallace S. Effects on coronary heart disease of increasing polyunsaturated fat 
in place of saturated fat: a systematic review and meta-analysis of randomized controlled trials. PLoS 
Med. 2010 Mar 23;7(3):el000252. PubMed 


National Clinical Guidelines Centre. Hypertension. The clinical management of primary hypertension in 
adults. Vol. INational Clinical Guideline Centre; 2004. 310 p. 


Pereira MA, O'Reilly E, Augustsson K, Fraser GE, Goldbourt U, Heitmann BL, Hallmans G, Knekt P, Liu S, 
Pietinen P, Spiegelman D, Stevens J, Virtamo J, Willett WC, Ascherio A. Dietary fiber and risk of 
coronary heart disease: a pooled analysis of cohort studies. Arch Intern Med. 2004 Feb 23;164(4):370- 
6. PubMed 


Pfeffer MA, Swedberg K, Granger CB, Held P, McMurray JJ, Michelson EL, Olofsson B, Ostergren J, Yusuf 
S, Pocock S. Effects of candesartan on mortality and morbidity in patients with chronic heart failure: 
the CHARM-Overall programme. Lancet. 2003 Sep 6;362(9386):759-66. PubMed 


Poortaghi S, Atri SB, Safayian A, Baghernia A. General health improves with home-based cardiac 
rehabilitation program. Saudi Med J. 2011 Apr;32(4):407-ll. PubMed 


Rosendorff C, Black HR, Cannon CP, Gersh BJ, Gore J, Izzo JL, Kaplan NM, O'Connor CM, O'Gara PT, 
Oparil S, American Heart Association Council for High Blood Pressure Research, American Heart 
Association Council on Clinical Cardiology, American Heart Association Council on Epidemiology and 
Prevention. Treatment of hypertension in the prevention and management of ischemic heart disease: a 
scientific statement from the American Heart Association Council for High Blood Pressure Research and 
the Councils on Clinical Cardiology and Epidemiology and Prevention. Circulation. 2007 May 
29;115(21):2761-88. PubMed 


Rosendorff C, Lackland DT, Allison M, Aronow WS, Black HR, Blumenthal RS, Cannon CP, de Lemos JA, 
Elliott WJ, Findeiss L, Gersh BJ, Gore JM, Levy D, Long JB, O'Connor CM, O'Gara PT, Ogedegbe O, Oparil 
S, White WB, American Heart Association, American College of Cardiology, American Society of 
Hypertension. Treatment of hypertension in patientsA with coronary artery disease: a scientific 



















statement from the American Heart Association, American College of Cardiology, andA American 
Society of Hypertension. J Am Coll Cardiol. 2015 May 12;65(18): 1998-2038. PubMed 


Sadeghi M, Esteki Ghashghaei F, Rouhafza H. Comparing the effects of a cardiac rehabilitation program 
on functional capacity of obese and non-obese women with coronary artery disease. ARYA Atheroscler. 
2012;8(2):55-8. PubMed 


Sadeghi M, Garakyaraghi M, Khosravi M, Taghavi M, Sarrafzadegan N, Roohafza H. The impacts of 
cardiac rehabilitation program on echocardiographic parameters in coronary artery disease patients with 
left ventricular dysfunction. Cardiol Res Pract. 2013;2013:201713. PubMed 


Sadeghi M, Garakyaraghi M, Taghavi M, Khosravi M, Sarrafzadegan N, Roohafza H. The impacts of 
cardiac rehabilitation program on exercise capacity, quality of life, and functional status of coronary 
artery disease patients with left ventricular dysfunction. Rehabil Nurs. 2015 Sep-Oct;40(5):305-9. 
PubMed 


Sadeghi M, Ghashghaei FE, Rabiei K, Roohafza H, Afshar H. Is there any difference between non-obese 
male and female in response to cardiac rehabilitation programs?. J Res Med Sci. 2012 Aug;17(8):787- 
91. PubMed 


Sanchez RA, Ayala M, Baglivo H, Velazquez C, Burlando G, Kohimann O, Jimenez J, Jaramillo PL, 
Brandao A, Valdes G, Alcocer L, Bendersky M, Ramirez AJ, Zanchetti A, Latin America Expert Group. 
Latin American guidelines on hypertension. Latin American Expert Group. J Hypertens. 2009 
May;27(5):905-22. PubMed 


Sarrafzadegan N, Rabiei K, Kabir A, Asgary S, Tavassoli A, Khosravi A, Chalian H. Changes in lipid 
profile of patients referred to a cardiac rehabilitation program. Eur J Cardiovasc Prev Rehabil. 2008 
Aug;15(4):467-72. PubMed 


Sarrafzadegan N, Rabiei K, Kabir A, Sadeghi M, Khosravi A, Asgari S, Taghipour HR, Roohafza H. Gender 
differences in risk factors and outcomes after cardiac rehabilitation. Acta Cardiol. 2008 Dec;63(6):763- 
70. PubMed 


Schedibauer A, Davies P, Fahey T. Interventions to improve adherence to lipid lowering medication. 
Cochrane Database Syst Rev. 2010 Mar 17;(3):CD004371. PubMed 


Servantes DM, Pelcerman A, Salvetti XM, Salles AF, de Albuquerque PF, de Salles FC, Lopes C, de Mello 
MT, Almeida DR, Filho JA. Effects of home-based exercise training for patients with chronic heart failure 
and sleep apnoea: a randomized comparison of two different programmes. Clin Rehabil. 2012 
Jan;26(l):45-57. PubMed 


Shabani R, Gaeini AA, Nikoo MR, Nikbackt H, Sadegifar M. Effect of cardiac rehabilitation program on 
exercise capacity in women undergoing coronary artery bypass graft in hamadan-iran. Int J Prev Med. 
2010;1(4):247-51. PubMed 


Smith SC Jr, Benjamin EJ, Bonow RO, Braun LT, Creager MA, Franklin BA, Gibbons RJ, Grundy SM, 
Hiratzka LF, Jones DW, Lloyd-Jones DM, Minissian M, Mosca L, Peterson ED, Sacco RL, Spertus J, Stein 
JH, Taubert KA, World Heart Federation and the Preventive Cardiovascular Nurses Association. 
AHA/ACCF Secondary Prevention and Risk Reduction Therapy for Patients with Coronary and other 
Atherosclerotic Vascular Disease: 2011 update: a guideline from the American Heart Association and 
American College of Cardiology Foundation. Circulation. 2011 Nov 29;124(22):2458-73. PubMed 


Soleimani A, Alidoosti M, Salarifar M, et al. Effect of cardiac rehabilitation program on heart rate 
recovery after percutaneous coronary intervention and coronary artery bypass grafting. J Tehran Univ 
Heart Center. 2008;3:11-6. 

















stead LF, Perera R, Bullen C, Mant D, Hartmann-Boyce J, Cahill K, Lancaster T. Nicotine replacement 
therapy for smoking cessation. Cochrane Database Syst Rev. 2012 Nov 14; 11 :CD000146. PubMed 


Talati R, Sobieraj DM, Makanji SS, Phung OJ, Coleman Cl. The comparative efficacy of plant sterols and 
stanols on serum lipids: a systematic review and meta-analysis. J Am Diet Assoc. 2010 
May;110(5):719-26. PubMed 


Weber MA, Schiffrin EL, White WB, Mann S, Lindholm LH, Kenerson JG, Flack JM, Carter BL, Materson 
BJ, Ram CV, Cohen DL, Cadet JC, Jean-Charles RR, Taler S, Kountz D, Townsend R, Chalmers J, 

Ramirez AJ, Bakris GL, Wang J, Schutte AE, Bisognano JD, Touyz RM, Sica D, Flarrap SB. Clinical 
practice guidelines for the management of hypertension in the community a statement by the American 
Society of Hypertension and the International Society of Hypertension. J Hypertens. 2014 Jan;32(l):3- 
15. PubMed 


West R, Zatonski W, Cedzynska M, Lewandowska D, Pazik J, Aveyard P, Stapleton J. Placebo-controlled 
trial of cytisine for smoking cessation. N Engl J Med. 2011 Sep 29;365(13): 1193-200. PubMed 


Whalley B, Rees K, Davies P, Bennett P, Ebrahim S, Liu Z, West R, Moxham T, Thompson DR, Taylor 
RS. Psychological interventions for coronary heart disease. Cochrane Database Syst Rev. 2011; 
(8):CD002902. PubMed 


Woolf KJ, Zabad MN, Post JM, McNitt S, Williams GC, Bisognano JD. Effect of nicotine replacement 
therapy on cardiovascular outcomes after acute coronary syndromes. Am J Cardiol. 2012 Oct 
01;110(7):968-70. PubMed 


World Health Organization (WHO). Guideline: sodium intake for adults and children. Geneva 
(Switzerland): World Health Organization (WHO); 2012. 


World Health Organization (WHO). Prevention of recurrent heart attacks and strokes in low and middle 
income populations, evidence-based recommendations for policy makers and health professionals. 
Geneva (Switzerland): World Health Organization (WHO); 2003. 


Type of Evidence Supporting the Recommendations 

The type of supporting evidence is identified and graded for each recommendation (see the "Major 
Recommendations" field). 


Benefits/Harms of Implementing the Guideline 
Recommendations 


Potential Benefits 

• Cardiac rehabilitation (CR) could represent an important approach to mitigate the epidemic of 
cardiovascular disease in lower-resource settings. 

• CR, delivered to patients with stable angina through to myocardial infarction, and its sequelae, as 
well as those who have undergone an interventional procedure to ameliorate these conditions, 
reduces cardiovascular mortality by 26% and rehospitalisation by 18%. 


Potential Harms 


It is important to appreciate that patients at both ends of the functional spectrum will present for 










cardiac rehabilitation (CR). Some will be able to perform exercise without adverse consequences 
(low-risk patients) and others will have very limited exercise capacity, active ischaemia, acute heart 
failure, significant arrhythmia or ventricular dysfunction (high-risk). Thus, the process of risk 
stratification is important. Wherever possible, high-risk cardiac patients (e.g., those with exercise- 
induced myocardial ischaemia with possible ST segment depression and/or angina pectoris) should 
be supervised during moderate exercise by a healthcare provider skilled in management of 
emergency cardiac events and principles of exercise prescription and patient monitoring in disease 
states. 

• No studies have addressed the potential harms of mental health screening, such as false-positive 
results, the cost and inconvenience of additional follow-up assessments, the adverse effects or costs 
associated with treating incorrectly-diagnosed patients, and inappropriate labeling. 

Contraindications 

Contraindications 

• statin therapy is contraindicated in patients with known allergic reactions to statins, active liver 
disease, as well as in pregnant and lactating women. 

• Recognized contraindications to exercise training include: unstable angina or acute myocardial 
infarction (MI), uncontrolled hypertension (HTN) (e.g., >180/110 mm Hg, or >100 bpm), symptomatic 
orthostatic hypotension <20 mm Hg, significant aortic stenosis, uncontrolled atrial or ventricular 
arrhythmias, sinus tachycardia >120 beats per minute, uncompensated heart failure (HF), third 
degree atrioventricular block, active endo/pericarditis or myocarditis, recent embolism, acute 
thrombophlebitis, acute systemic illness or fever, uncontrolled diabetes mellitus (DM) (glucose 
concentrations >16 mmol/L), severe orthopedic conditions that would prohibit exercise, and other 
metabolic conditions including acute thyroiditis, hypokalemia, and hyperkalemia. 

• Contraindications to acetylsalicylic acid (ASA) include gastrointestinal disorder or bleeding and blood 
disorders. 


Implementation of the Guideline 

Description of Implennentation Strategy 

Adaptation of Cardiac Rehabilitation fCRI for Low-Income and Middle-Income Countries CLMICSf 

There is now ample evidence that CR is equivalently effective in high-income countries whether it is 
delivered in a formal facility or through a home-based model. Clearly, delivery of CR without requirement 
for a facility and the associated costs would be much more feasible in low-resource settings. Box 2 in the 
original guideline document provides a case example of CR delivery in a low-resource setting. Refer to the 
original guideline document for discussions on the following topics related to adaptation of CR delivery for 
LMICs: 

Community-based CR 
Home-based CR 
Mobile technology 

Integration of CR within the primary health care system 


Implementation Tools 


Quick Reference Guides/Physician Guides 



Resources 


Staff Training/Competency Material 


For information about availability, see the Availability of Companion Documents and Patient Resources 
fields below. 


Institute of Medicine (lOM) National Healthcare Quality 
Report Categories 
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Getting Better 
Living with Illness 
Staying Healthy 


lOM Domain 

Effectiveness 
Patient-centered ness 
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